Abstract: This review article summarizes the most recently available data covering the modern trends and methods in the diagnosis and treatment of mesenteric artery disease. Its aim is to point out the critical moments in the whole spectrum of matters such as early diagnosis and treatment of the chronic form of bowel ischemia, role of MDCT in prompt diagnosis, and urgent therapeutic modalities of treating its acute forms. To achieve the best possible results, we must minimize the time of diagnosis while the treatment has to be tailored individually to each patient according to occlusion type, age and co-morbidities (Fig. 2 
As apparent from low incidence of mesenteric artery disease, the encounters of vascular surgeons with this disease when compared to those with the diseases of other arteries are very rare. Mesenteric vascular disease may present in its chronic form as chronic mesenteric ischemia (CMI), which in many cases leads to a state of acute mesenteric ischemia (AMI). CMI without therapeutic intervention becomes a great predisposing factor for AMI. Therefore, in the modern world of medicine, the treatment of this rare condition has been assured a rightful place. AMI is already a very serious, life-threatening condition. Little experience of most surgeons leads to many diagnostic errors that crucially extend the time necessary for achieving the defi nitive diagnosis and providing the emergency treatment. This article reviews major and current information on epidemiology and diagnostic procedures as well as on treatment options for mesenteric ischemia, while unfortunately, eastern medicine has not assured a fi rm place for any of them.
Epidemiology
Atherosclerosis (AS) of mesenteric arteries is often manifested in patients with generalized AS. The incidence increases with age while the prevalence among the population over 65 years in Europe and North America is approximately 20 % (1). Autopsy studies have demonstrated that stenosis of over 50 % stenosis of at least one of the mesenteric arteries occurs in 6-10 % of population (2) . Asymptomatic stenosis of over 50 % affl icting the SMA or celiac trunk (TC) is present in 27 % of patients undergoing angiography for peripheral vascular disease (PVD) (3) . Patients undergoing aortofemoral bypass surgery for occlusive disease of the pelvic arteries are affected by concomitant mesenteric artery disease in approximately 70 % (4). Endean confi rmed that over 20 % of patients with AMI, had clinical signs of CMI (5). Thomas described in his study that up to 86 % of patients with AS changes in all three visceral arteries had clinical manifestations of CMI or died of AMI in median follow up 2.6 years (6) .
Patients with AS of mesenteric arteries have signifi cantly enlarged collaterals between the celiac trunk (CT), superior mesenteric artery (SMA), inferior mesenteric artery (AMI), and internal iliac artery (IIA). That is why an affl iction of only one of these main arteries supplying the small intestine remains largely free of symptoms (7) . Chronic mesenteric ischemia (CMI) may stay asymptomatic for months to years.
In a study based on autopsy or surgery, Acosta described the incidence of AMI in the Swedish population in 1970-1982 as 12.9/100,000 inhabitants/year (8) . Of the total of 402 patients, 270 (67.2 %) were confi rmed to suffer from acute occlusion of SMA, 63 (15.7 %) had mesenteric venous thrombosis (MVT), 62 (15.4 %) developed nonocclusive mesenteric ischemia (NOMI), and in 7 (1.7 %), the etiology was not found. The overall incidence of acute SMA occlusion described by Acosta in the same period was 8.6/100.000 patients/year. It is interesting that the acute closure of SMA is more frequent in this group than ruptured abdominal aortic aneurysm (RAAA). The incidence of SMA occlusion is increasing with age and is more common among women (9) . In his published study, Acosta proved SMA occlusion mortality during 1970-1982 to be 6/1000 deaths and hospital mortality to be 93 % (10) . According to the same author, in 2004-2009, the mortality has been reduced to 58 % and hospital mortality came down to 36 %. This signifi cant decrease is explained by bringing out a better diagnostic approach, and especially by introducing the multidetector CT angiography (CTA).
In a study of 213 cadavers with acute closure, the ratio of SMA embolism versus thrombus was 1:4. Thrombotic occlusion was located more proximally than the embolic occlusion; infarction of the gut was more extensive and associated with thrombosis of AA and disseminated carcinoma (11) . Thrombosis or severe AS changes in the celiac trunk were found in 33 % of patients with thrombosis of SMA, while more than 73 % of patients with acute SMA thrombosis had signs of chronic intestinal ischemia (12) .
The results of epidemiological studies have shown that 1) acute mesenteric ischemia is very often associated with acute abdominal pain 2) the source of acute SMA embolism is often in the heart while at the same time, embolism often affects other visceral arteries 3) the presence of CMI requires a prompt solution because the risk of AMI accompanied by great mortality is signifi cantly high (9) .
Acute mesenteric ischemia
In 1951, Klass was the first surgeon to perform embolectomy of SMA due to its acute occlusion (13) . Unfortunately, despite the fact that nearly 60 years have passed since the fi rst acute revascularization of SMA, the mortality caused by AMI remains very high, ranging between 60-80 % (14, 15) . According to Acosta, if the reperfusion of the bowel is achieved in less than 12 hours from acute occlusion, the mortality can be reduced to 25 %; if in less than 24 hours then to 50 % (8). The reason for such high mortality lies in the fact that only one third of patients with AMI were diagnosed and treated properly (10, 16) . In 40-50 %, the main cause of AMI is arterial embolisation from the heart, mostly affecting SMA due to its small angle of branching from the aorta (17, 11) . Acute mesenteric thrombosis on pre-existing AS changes was found in 25-30 % of all cases (18) .
Diagnosis of AMI
Early diagnosis of AMI is the only chance for success in this life-threatening condition. If the diagnosis is imprecise or delayed, it leads to almost 100 % mortality. The diagnosis of AMI is extremely diffi cult because the course of the disease is often atypical, especially in old ventilated patients with co-morbidities and in many cases after major cardiac surgery. Proper diagnosis is based on clinical symptoms dominated by sudden (but not disastrous) diffuse pain in the epigastrium, as well as by fast emerging fatigue and overall deterioration. Frequent cramps are accompanied by diarrhea, usually without vomiting. Unfortunately these symptoms are also typical for other acute abdomen conditions (AA) as pancreatitis, cholecystitis, appendicitis and ileus. AMI is therefore easily misdiagnosed. Objective physical fi ndings are therefore nonspecific. This stage is replaced after approximately 6 hours with relative subjective improvement and development of paralytic ileus. The second phase of the illness lasts for 6-12 hours. The last stage, after 12 hours, is dominated by the typical picture of peritonitis (19) .
The laboratory results show typical but nonspecifi c increases in leukocytosis, CRP or procalcitonin, and therefore the elevation of infl ammatory parameters cannot determine the diagnosis of AMI. Serum markers for the diagnosis of AMI are completely insensitive and nonspecifi c (20) . A promising diagnostic tool appears to be immunologically determined "intestinal fatty acid-binding protein". Its elevation was detected in intestinal infarction. Routine testing to establish the diagnosis is still limited (21) . Some studies have shown promising results with the use of high levels of serum D-dimmer in the context of history and clinical condition in the diagnosis of AMI (22, 23) .
In 25 % of patients with AMI, the routinely used imaging techniques such as X-ray of the abdomen are without pathology (24) . Ileus may already be an advanced fi nding of intestinal ischemia. Therefore, this method is nonspecifi c for AMI.
An extended use of ultrafast multidetector computed tomography angiography (MDCT) has been assured a stable place in the diagnosis of AMI and CMI (25) . In addition to the diagnosis of stenosis or occlusive vascular disease, CT scan can exclude or further confi rm the possible pathology present in the abdominal cavity. Proper timing of the administration of contrast medium and ultrathin sections provide the clinician with an excellent picture of visceral arteries (26, 27) . One of the most important moments for proper implementation of MDCT is the exact timing of administration of contrast medium (CM) which has to be synchronized with the CT scans. The use of traditional CM orally is currently not recommended due to the production of artifacts. According to the protocol, it is recommended to administer "negative" CM orally (500-700 ml water), immediately before testing. Promptly indicated computed tomography can provide important information about visceral arteries, and thus signifi cantly facilitates the following clinical decisions.
Traditional multiplanar angiography is the most accurate diagnostic examination of both AMI and CMI. In addition to accurate diagnosis, in some cases it provides the possibility of fast treatment with endovascular techniques (local administration of vasodilators, balloon angioplasty, stenting, thrombolysis and aspiration thrombectomy) (28, 29) . Per-operative angiography is establishing its position in a hybrid approach to the treatment of AMI.
Duplex ultrasonography (USG) is a noninvasive examination, which may be useful for identifying signifi cant stenosis of the celiac trunk and SMA. Ultrasound is used only in cases of CMI for assessing the intestinal peristaltic movement, and for excluding other pathology in differential diagnosis of AMI (30) .
Magnetic resonance imaging (MRI) is currently rarely used in the diagnosis of AMI, because it is time-consuming and needs sophisticated software as well as suffi cient erudition of radiologists. MRI tends to overestimate the degree of stenosis (31) , and the evaluation of secondary changes such as induration of intra abdominal fat as well as of bowel wall thickening is more problematic than when scanned by CT (19) .
The importance of diagnostic laparoscopy in AMI is controversial and limited. This method is not suitable for objective evaluation of the color of serous membranes, assessment of bowel peristalsis, and especially for investigation of all parts of the intestine. It may increase the risk of false negative results. Therefore, this method is not widely acceptable for the diagnosis of AMI (32) .
Treatment of AMI
Surgical revision is indicated in all patients with the signs of acute abdomen based either on AMI or other etiologies. The pa-tient including his/her lower extremities is covered by surgical sheets to the knees to retain the possibility of dissecting the great saphenous vein (GSV) or femoral vein (VF). The fi rst step after laparotomy ranging from the xyphoid process to the symphysis, is the assessment of ischemia by evaluating the viability of intestinal loops, mainly in patients in whom angiography was performed preoperatively. An emphasis should be paid on visual comparison of potentially viable bowel. Intestinal necrosis is characterized by ash-gray color lacking the refl ective shining. It is important to realize that a bowel showing the signs of ischemia can be vital after revascularization. Peristalsis is mostly absent, but it clearly does not exclude the presence of ischemia. Next step is either bowel resection with subsequent revascularization or vice versa. The fi rst method has an advantage of eliminating the danger of perforation and subsequent contamination of the abdominal cavity by stercoral content with the potential development of peritonitis. On the other hand, after bowel resection prior to revascularization, we are not able to confi dently assess the degree of vitality of the loops. The decision to perform resection and revascularization procedure depends on the habits and experience of the surgeon.
Superior mesenteric artery embolectomy
The dissection of SMA is done by retracting the omentum and colon transversum cranially while the small intestine is to be retracted caudally. Peritoneal incision is horizontal on the base of mesocolon transversum while revealing the SMA. Careful and precise dissection of the mesentery is crucial to avoid injury of the superior mesenteric vein, which is topographically to the left and caudal to SMA. We must also lay emphasis on the branching of jejunal arteries along with medial colic artery. After exposing SMA and total heparinisation, we perform either a transverse or longitudinal arteriotomy. After transverse arteriotomy followed by successful embolectomy, we can directly suture the artery. However, if the conditions require bypass surgery, the transverse incision is inadequate. Therefore most surgeons perform a longitudinal arteriotomy, which can be closed with continued stitch or venous patch from the great saphenous vein (GSV). Proximal embolectomy is performed with Fogarty 3-4 F catheter until the infl ow is renewed. For distal embolectomy we use 2-3F catheter in order to avoid the possibility of causing either a dissection or perforation resulting in bleeding into the mesentery. After successful embolectomy it is recommended to infuse small quantities of recombinant tissue plasminogen activator (rt-PA) to the distal SMA (19) .
Mesenteric bypass
In cases of SMA closure due to atherosclerosis, the performance of thrombectomy/embolectomy alone does not ensure the adequate blood fl ow. Therefore the method of choice is that of revascularization bypass surgery. In AMI we focus on renewal of blood fl ow only in SMA. In this case, the recommendations to revascularise two arteries as in CMI are not justifi ed (19) . The fi rst issue is the choice of vascular prostheses. Unlike in CMI, where the method of choice is a synthetic vascular graft, in cases of AMI presenting with necrosis of intestinal loops with possible perforation, the use of prosthesis made of synthetic material incurs high risk of potentially inducing infection with catastrophic consequences. Therefore, for mesenteric bypass in AMI, the method of choice is to use autologous material (GSV, VF). For the reasons above, it is necessary to have the patient well prepared for harvesting a lower extremity venous graft. When comparing GSV to VF, the latter has better results (33) . In practice however, the time to dissect either VF or GSV is limited, wherefore synthetic prosthesis bypass is often used (19) . When using the synthetic prostheses (Dacron, PTFE reinforcement, 6-8 mm), it is necessary to pay attention to prevention of infection. Kazmer described the technique of wrapping the prosthesis in an omental fl ap, which signifi cantly reduces the risk of infection (34) . The orientation of mesenteric bypass may be ambivalent, antegrade or retrograde. Most surgeons use the retrograde bypass techniques based on placing the central anastomosis at common iliac artery (AIC), right/left while the bypass has a confi guration of a "lazy" C. This technique eliminates the clamp on the aorta and prevents the bypass from "kinking". If the infrarenal aorta is sclerotic or with an aneurysm, the antegrade aorto-mesenteric bypass is indicated, even though it brings about a high risk of kinking. The advantage of antegrade bypass is in the fact that the suprarenal aorta is often of good quality and the orientation of bypass is more physiological with low risk of kinking. On the other hand, the preparation is technically demanding, and the suture causes hemodynamic stress during aortic clamping (19) .
Endovascular techniques
Continuous improvements to endovascular techniques have made this option of AMI treatment more accessible and widespread. Advanced hybrid operating rooms and combined approaches to endovascular treatment with open surgery is the most modern method of treatment of AMI (35) . Although endovascular methods offer several different therapeutic approaches, open surgery remains the fi rst choice in the treatment of AMI. One of the endovascular options is aspiration thrombectomy of SMA emboli. Several articles have been published but groups of patients are small and with inconclusive results (36, 37, 38) . Studies on thrombolytic therapy (TL) of acute occlusion of SMA are scarce in literature (39) . Wide use of TL is not common for two reasons. The fi rst is that the time required for the effect of thrombolysis is too long for a patient suffering from developed acute intestinal ischemia. The second reason is the high risk of bleeding during bowel necrosis already emerging (35) . Percutaneous angioplasty can be performed during diagnostic angiography, after TL or after aspiration thrombectomy.
In case of AMI with signs of acute abdomen, exploratory laparotomy is always indicated. Revascularization can be done by surgery or percutaneous endovascular approach through the common femoral artery (AFC) or brachial artery (AB). After successful endovascular treatment, the exploratory laparotomy is indicated in accord with the clinical condition of patient. The diagnostic procedure and indications arousing suspicion of AMI are shown in the scheme below (Fig. 1) .
As previously mentioned, endovascular angioplasty is not the fi rst choice in the treatment of AMI. It requires an experienced radiologist; it is time-consuming and has only a limited possibil-ity of evaluating the bowel viability. Finally more experience has yet to be documented in publications. One way to combine the endovascular and open surgery approaches is that of retrograde open mesenteric stent (ROMS). Wyers published a method of stenting the SMA after thrombectomy during an open surgery in patients with AMI (19) . Although the group had only 6 patients, the technical success was 100 %. This method is recommended by Wyers for further testing for it to become an alternative attractive treatment option for AMI.
Chronic mesenteric ischemia
Chronic mesenteric ischemia, type of arterial insufficiency, was fi rst described in 1869 by Chienne (41) . Mayard Shaw described the fi rst surgical endarterectomy (EA) of SMA, which led to relief from symptoms associated with CMI (42). Unlike AMI, CMI is not an acute life-threatening condition. This diagnosis can be sometimes discovered only by a specifi c imaging examination without the supporting clinical symptoms. On the other hand, it is an important predisposing factor for the development of fatal AMI (43, 44) . In the U.S., the incidence of CMI is reported to be less than 1 case/100,000 hospital admissions and less than 2 % of total admissions for gastrointestinal problems (45) . According to the U.S. National Registry, in 2000-2006 there were 5,583 patients treated for the diagnosis of CMI (46) . The pathophysiology of CMI symptoms is based on an inadequate blood fl ow to the mesenteric circulation due to increased metabolic needs during digestion. Intestinal circulation (TC, SMA, and IMA) requires 10-20 % of basic cardiac output and about 35 % of postprandial cardiac output, where 70 % of the circulation supplies the metabolic needs of the intestinal mucosa (47) . Depending on the composition of digested food, the increase in intestinal blood circulation begins 30-60 minutes after eating and lasts for 2-6 hours (48). CMI symptoms usually appear when two or all three major mesenteric arteries are affected, or when previous surgery has interrupted the connections between the anatomical collaterals. When there is an isolated but signifi cant stenosis of one of the three arteries while the collateral circulation is intact, the clinical symptoms may be often absent. In addition to typical symptoms of CMI we can also observe the so-called "relative steal" which brings about abdominal pain before the food reaches the small intestine. This situation occurs when TC and SMA are affl icted with stenosis of over 50 %. The blood fl ows from the small intestine via the collateral circulation to the stomach and the small intestine remains ischemic (49) . Although AS of visceral arteries is the leading cause of CMI, this diagnosis can be also caused by vasculitis, fi bromuscular dysplasia, neurofi bromatosis, dissection of arterial walls, trauma, embolism, aortic coarctation and Dunbar syndrome (celiac trunk compression syndrome).
Diagnosis of CMI
Patients with this diagnosis are usually 70-80 years old, predominantly women. A typical symptom of CMI is postprandial pain and weight loss of 10-15 kg. The pain is mainly associated with food intake, which traditionally begins 15-30 minutes after eating and lasts for 5-6 hours until the food is digested. The pain is typically deep and colic-like. It must be distinguished from peritoneal signs of intestinal infarction, gastrointestinal perforation or ulcer disease. The patient history often reveals smoking and systemic signs of AS (50) . The fi rst step in the diagnosis of CMI is the exclusion of malignancy and secondly the use of imaging methods to diagnose the involvement of visceral arteries. The routinely used methods include duplex ultrasonography, CTA and MRA but the gold standard for diagnosis of visceral artery involvement remains to be that of conventional angiography. The various imaging methods are described in the diagnosis of AMI. The diagnostic process followed by therapeutic options is shown in Figure 2 .
Surgical treatment of CMI
CMI is often associated with atherosclerosis of at least two from three major mesenteric arteries. The aim of treatment is to relieve the patient from symptoms, normalize the weight and especially to provide prophylaxis of AMI. Surgery is indicated in asymptomatic patients undergoing aortic reconstruction with critical lesions on all three major mesenteric arteries, as well as in symptomatic patients where the risk of AMI is involved in 43 % of these patients (51). Open revascularization provides immediate relief of symptoms in most patients, even though it has higher mortality risk compared to endovascular techniques (15 % to 8 %) (52) . Mesenteric bypass is used more often in patients where PTA was not technically feasible or failed, in patients with occlusion of mesenteric stent and in-stent stenosis when re-intervention failed. Open revascularization is also recommended for all other causes of non-atherosclerotic CMI (52) . Surgical revascularization is performed by means of antegrade or retrograde type of bypass on one or more mesenteric arteries, with infl ow from the abdominal aorta (AA) or pelvic arteries. Older, cachectic patients with co-morbidities such as low ejection fraction (EF), pulmonary and renal dysfunction, atherosclerotic AA are usually not able to bear aortic cross-clamping. In such cases, the pelvic artery serves as an alternative infl ow artery, ensuring sufficient fl ow associated with a signifi cantly lower risk for the patient (52) . The method of retrograde open mesenteric stent (ROMS) described previously in the treatment of AMI, is among options also in the treatment of CMI in high risk patients or to prevent graft infection in patients with contamination of the peritoneal cavity. There is little experience with this method but it is promising. 
Supraceliac antegrade AA-TC and SMA bypass
This type of reconstruction is indicated for low-risk patients with lesions in two mesenteric arteries, where the supraceliac aorta is without signifi cant calcifi cation. The preferential conduit is that of knitted bifurcation prosthesis. Transperitoneal median laparotomy or bilateral sub-costal laparotomy is followed by inspection of abdominal cavity in order to exclude malignancy. The operation continues by opening the small omentum, cutting the left triangular ligament and releasing the left lobe of the liver. Esophagus with established nasogastric tube (NGT) is pulled to the left while the stomach is pulled slightly caudally. After dissecting the diaphragmatic crura, the supraceliac AA is stripped. It is usually suffi cient to dissect the celiac trunk, proximal parts of hepatic and splenic artery. The left gastric artery is often thin and can be safely interrupted, thereby facilitating the anastomosis to the trunk and tunneling the graft to SMA behind the pancreas. The transverse mesocolon is pulled cranially, and at the base of mesentery, SMA is isolated. After full heparinisation, mannitol-induced diuresis, we proceed with the clamping of AA, vertical or slightly arched arteriotomy and central anastomosis end-to-side (EtS) with 14x7 mm knitted prosthesis.
This should not exceed 20 minutes. The left arm is then stretched behind the pancreas, and subsequently the EtS anastomosis on SMA is performed (graft length must be measured while releasing the retractor in order to prevent the kinking of bypass). Anastomosis on TC is usually an end-to-end or on the hepatic artery EtS (52) .
Iliac or infrarenal aortic retrograde mesenteric bypass
In case of technical limitations or high risk of supraceliac bypass, the infrarenal aorta or one of the iliac arteries can be used as an infl ow artery. The best place to start central anastomosis is the right iliac artery (RIA) while braided 8-10 mm bifurcation prosthesis is used as a conduit. The technique is identical to the operation described above in the treatment of AMI (19) . According to the current study, the results of retrograde reconstruction are the same as those of antegrade reconstruction (53, 54) .
Endarterectomy
Transaortic endarterectomy is indicated for exceptional cases but can be successfully used in patients who are not candidates for endovascular treatment, have contaminated peritoneal cavity or gastrointestinal perforation, as well as those with signifi cant obesity or history of radiation therapy. The surgical mortality at the University of Wisconsin is excellent, namely 3.8 % of 80 patients (55) . The surgical approach is that of median laparotomy with medial visceral rotation, which after total heparinisation allows the performance of transaortic endarterectomy of celiac trunk and SMA.
Surgical treatment of CMI is a technically demanding and risky procedure, but with proper indication, patient selection and good technique, it has excellent results. Perioperative mortality is lower than 3 % (55, 56, 57) . After the surgical treatment, the improvement from CMI symptoms is observed in 77-100 %. The recurrence of symptoms within 5-year follow up was observed in 12 % of patients on average (58) . When compared with angioplasty, the comparative analysis shows a lower rate of restenosis and reintervention (58) . Regarding the target artery for revascularization, most surgeons believe that for the treatment of CMI, it is suffi cient to use SMA as the only revascularised artery. An Oregon group has published excellent results based on using single artery revascularization (59) . On the other hand, Park et al. recommends revascularization of two arteries when possible, i.e. in low-risk patients (60) .
Endovascular treatment of CMI
Endovascular treatment of CMI has become the fi rst choice of treatment in recent years because of its low invasiveness as well as due to low mortality and morbidity compared with open revascularization. It is the fi rst choice in patients with CMI, while open surgical revascularization is the method of fi rst choice for AMI. At the Mayo Clinic during the years 1990-2009 there were performed 327 revascularizations in patients with CMI. More than 70 % of them were performed with the endovascular approach. Stent insertion for short (< 2 cm) mesenteric artery stenosis with minimal or moderate calcifi cation is a very successful treatment method. With heavy calcifi cation, occlusion, extensive stenosis and small diameter arteries, angioplasty is associated with a high risk of distal embolisation, re-stenosis, and reintervention. Although these lesions are usually not a hindrance for endovascular approach, Oderich et al. recommended open surgery for patients with low perioperative risk or anatomy unsuitable for endovascular revascularization (61, 62) . The endovascular technique uses primary stenting of mesenteric arteries through the femoral approach. Failure of endovascular techniques is between 5-10 %, and 30-day mortality is 0-16 % according to various studies, but in most studies it is lower than 5 %. Perisurgical mortality in the multicenter study published by Schermerhorn (63) was 3.7 % and the primary patency at 12 months was 65-85 % (64, 65) .
After summarizing the available results in the treatment of CMI, it can be said that currently more than 70 % of patients were treated with endovascular approach. This treatment option is preferred in high-risk group of patients but also in patients with low risk and well-situated lesions. Open revascularization has been assured an important place in cases of localized lesions, anatomically unsuitable for PTA, extensive stenoses, occlusions, tandem lesions, small arteries and occluded stents.
Nonocclusive mesenteric ischemia (NOMI)
Although this entity is not a part of the concept of this review, it is important to mention it. In reality, we can encounter critically ill patients showing signs of intestinal ischemia despite having all 3 mesenteric arteries with no signs of occlusion, embolism, thrombosis, dissection or strangulation. This condition is known as NOMI. A typical patient is that of advanced age with heart disease, or sepsis, and inotropic support. The overall incidence verifi ed at autopsies or during surgery in the Acosta study was 2.0/100,000 inhabitants/year (63). An important clinical fact is that up to 40 % of patients with SMA stenosis had a potentially curable disease with PTA. Publications about NOMI are insuffi cient, mostly reviews or work studies concerning a small group of patients. Diagnosis of NOMI is diffi cult and with the introduction of MDCT, four criteria for early diagnosis were introduced as follows: (1) symptoms of ileus, abdominal discomfort and abdominal pain (2) inotropic support (3) episode of hypotension (4) slow elevation of transaminases. If three out of the four criteria have been met in a patient after cardiac surgery, or in a patient on dialysis, the indication for early MDCT is made. Pharmacological treatment consists of high doses of intravenous prostaglandin E1, papaverine as vasodilators, nitroglycerin, or glucagon and antibiotics (66) .
Conclusion
Mesenteric artery disease, especially in form of chronic and acute mesenteric ischemia, is a very serious condition with an increasing incidence in the western world. Even with the most modern diagnostic measures and treating options, it remains a challenge for specialists in emergency and operating rooms. However, recent studies suggest that with good cooperation and prompt intervention, we are able to signifi cantly reduce the mortality in acute mesenteric ischemia. This summary of the most up-to-date data also shows that generalized atherosclerosis, quietly affecting the mesenteric arteries, has nonspecifi c symptoms and is a great predisposing factor for acute occlusion. Therefore, the diagnosis and treatment of CMI are becoming powerful tools in preventing and reducing the incidence of AMI. The authors hope that this review article is going to serve as a good source of most recent information, and has the potential to make this topic more popular among a broad spectrum of specialists.
